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DETAILED ACTION 
Claim Objections 

1 . Claims 37 and 39 are objected to because of the following informalities: The 
claims reference claim 13, which should be claim 36. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 29 - 32, and 35 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. In regards to claim 29 it is not clear which "stored probabilities" are to be 
multiplied. It would appear that this phrase is suggesting all of the neighboring 
probabilities, but that is not what the applicant described in the specification in fact claim 
7 clarifies that only one probability (the maxima) per sampling point is used at each 
time. 

5. Claims 30 - 32 are rejected under 35 U.S.C. 1 12 as they depend from claim 29. 

6. In regards to claim 35 it is not clear how the number of iterations could and 
actually does depend on "the distance between salient points in the image". 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

10. Claims 24 - 30, 35 - 39, 42, and 43 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Cham ("A Statistical Framework for Long-Range Feature 
Matching in Uncalibrated Image Mosaicing", 1998) in view of Martens (6,157,677). 

11. In regards to claim 42, Apparatus for processing image data of a plurality of time- 
separated images of a non-rigid body to detect movement of the body, comprising: 
calculating means for calculating for each of a plurality of sampling points in each image 
a plurality of candidate movements together with the estimated probability, i.e., 
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similarity, of each candidate (Page 4, the second to last paragraph in the first column); 
storage means for storing said candidate movements and estimated probabilities (A 
storage means of some sort inherently must exist for the apparatus disclosed by Cham 
to work); recalculating means for iteratively recalculating for each sampling point the 
probability of each of the candidate movement based on the stored probability of that 
candidate movement and the probabilities of the candidate movements at other 
sampling points (Page 2, second paragraph under 2.1: Cham is describing an iterative 
process by steadily increasing resolutions to refine the probabilities); and motion field 
generating means for generating from the recalculated probabilities a motion field 
indicative of the [non-rigid body movement] (Page 1, first paragraph of the introduction: 
Motion estimation using motion fields is used to create an image mosaic). 

Cham teaches of using motion estimation using similarity measurements and 
Bayesian equations to create a mosaiced image, however Cham does not teach to use 
this technique for estimating motion between non-rigid bodies. 

Martens teaches in col. 14, lines 61 - 65; col. 15, lines 17-24; and col. 14, lines 
22 - 25 that a motion field can be created using an iterative process of finding similarity 
measurements which can be used to find movement between bodies. Marten further 
teaches in col. 4, line 60 that this technique can be used for 3D structures such as MRI 
scans of a human brain. MRI scans will result in images of non-rigid bodies. Thus 
Martens teaches of determining movement between non-rigid bodies using motion fields 
and similarity. 
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Therefore it would be obvious to one having ordinary skill in the art at the time of 
the invention to use the motion estimation as disclosed by Cham to track movement on 
non-rigid bodies as taught by Martens. Cham on the first page, fifth paragraph on the 
second column states that when image motion is large the approach taken by Cham will 
provide a better match, as non-rigid body implies large scale motion the method 
disclosed by Cham would be ideal for tracking this motion. 

12. In regards to claim 24, claim 24 is rejected for the same reason as claim 42, 
except that claim 24 is a method claim. The argument analogous to that presented 
above for claim 42 is applicable to claim 24. 

13. In regards to claim 25, A method according to claim 24, wherein the other 
sampling points are the neighboring sampling points (Page 3, first paragraph under 
section 2.3.1: Cham finds similarity between features, which are groups of sampling 
points in a neighborhood). 

14. In regards to claim 26, A method according to claim 24, wherein the sampling 
points correspond to unit areas containing a set of pixels of the image (Inherently the 
features disclosed by Cham would include areas consisting of pixels as every digital 
image is comprised of pixels). 

15. In regards to claim 27, A method according to claim 24, wherein the plurality of 
candidate movements and their probabilities are calculated by calculating a similarity 
measure indicating the similarity of each sampling point to sampling points in the 
preceding image, and normalizing the similarity measures to sum to unity, the 
normalized similarity measure being stored as said probabilities, and the candidate 
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movements are the corresponding vector displacements which map the sampling point 
to the respective sampling points in the preceding image (Page 2, first paragraph titled 
Robust Regression; Page 4, second to last paragraph first column; Page 3, first 
paragraph under section 2.2; Page 4, first paragraph under section 2.3.1: Cham 
teaches that similarity measurements are incorporated into the standard Bayesian 
approach which includes a normalization factor. Thus the similarity measurement will 
be normalized. A motion field is designed to map the vector displacements to the 
respective sampling points in the preceding image.). 

16. In regards to claim 28, A method according to claim 27 wherein the similarity 
measure is selected from mutual information, normalized mutual information, entropy 
correlation coefficient and centered cross correlation (Page 2, second paragraph titled 
Incorporating Similiarity Measures in Regression: cross-correlation is used to find 
similarity measurements). 

17. In regards to claim 29, A method according to claim 24, wherein the iterative 
recalculation of the stored probabilities comprises multiplying each stored probability by 
the product of the stored probabilities of the neighboring sampling points (Page 3, first 
paragraph under section 2.3.1: This claim is describing the Bayesian approach which is 
what the equations in the paragraph listed above are describing.). 

18. In regards to claim 30, A method according to claim 29, wherein the iterative 
recalculation of the stored probabilities comprises multiplying each stored probability by 
the product of the respective maxima of the stored probabilities for the neighboring 
sampling points (Page 2, second paragraph under section 2.1; Each hypothesis 
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described in this paragraph is the maxima from that iteration. The rest of this claim 
consists of a Bayesian approach, which has already been show). 

19. In regards to claim 35, A method according to claim 24, wherein the number of 
iterations is set according to the distance between salient points in the image (As 
previously shown this claim is unclear. Cham, page 2, second paragraph under section 
2.1 teaches that iterations depend on the number of resolution levels). 

20. In regards to claim 36, A method according to claim 24, wherein the motion field 
is generated by selecting as the movement at each sampling point the candidate 
movement having the maximum probability after said iterative recalculation (As it has 
already been shown the maximum is found for each sampling point and is used as the 
probability for that point. Also the iterative step has already been shown.). 

21. In regards to claim 37, A method according to claim 36, further comprising the 
step of correcting the plurality of images for the movement by applying thereto a 
transformation based on the motion field, and then repeating the method of claim 36 
using differently spaced sampling points to generate a new motion field (Page 5, first full 
paragraph in first column; page 2, second paragraph under section 2.1: When the 
resolution is increased the sampling points will be differently spaced. The remainder of 
this claim has already been addressed). 

22. In regards to claim 38, A method according to claim 37, wherein the 
transformation is calculated by fitting a parametric transformation to the motion field 
(Page 5, first full paragraph in first column). 
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23. In regards to claim 39, A method according to claim 37, wherein the steps of 
correcting the plurality of images for the movement and then repeating the method of 
claim 36 using differently spaced sampling points, are carried out iteratively with 
successively more closely spaced sampling points (Page 5, first full paragraph in first 
column; page 2, second paragraph under section 2.1: When the resolution is increased 
the sampling points will be differently spaced. The remainder of this claim has already 
been addressed). 

24. In regards to claim 43, claim 43 is rejected for the same reasons as claim 42. 
The argument similar to that presented above for claim 42 is applicable to claim 43. 
Claim 43 distinguishes from claim 42 only in that it recites a "computer program". 
However Cham teaches (Page 5, first paragraph under section 3) that a Sun UltraSparc 
1 workstation is used to perform the operations described above. A computer program 
is inherently needed to perform these operations on the workstation. 

25. Claims 33 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cham (as modified by Martens) in view of Lu (EP 0 652 536 A2). 

26. In regards to claim 33, as previously shown Cham (as modified by Martens) 
discloses a method with iterative recalculation of the probabilities of motion. However 
Cham does not teach of using only movements at neighboring sampling points, which 
are judged to be similar to the said movements at each sampling point; This is very well 
known in the art as taught by Lu. 

Lu teaches in page 4, lines 26 - 29 that outliers (vectors that are not similar) are 
rejected. 
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Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to only use similar vectors as taught by Lu when calculating 
similarity measurements in the method disclosed by Cham (as modified by Martens). 
By rejecting outliers a more accurate maxima can be found resulting in a better motion 
field. 

27. In regards to claim 34, A method according to claim 33, wherein movements are 
judged to be similar if the difference in magnitudes of the displacements caused by the 
movements is less than a preset amount (Lu, page 6, lines 6-10). 

28. Claims 40 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cham (as modified by Martens) in view of Harms (5,214,382) 

29. In regards to claims 40 and 41, Cham (as modified by Martens) discloses a 
method for motion estimation on non-rigid bodies. As has previously been shown by 
Cham non-rigid bodies can include magnetic resonance images. Cham however does 
not disclose taking images of a human breast or using a contrast agent. 

Harms teaches in col. 13, lines 18-26 that an image of a breast can be obtained 
through a MRI device using a contrast agent. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use the non-rigid motion estimation method disclosed by Cham 
(as modified by Martens) for imaging a human breast using contrast agents in an MRI 
device. Time-separated images of breasts (using contrast agents to highlight areas of 
interest) are often used to diagnose cancer, the method disclosed by Cham would be an 
ideal way to follow the changes in a time-varying series of breast images. 
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Allowable Subject Matter 

30. Claims 31 and 32 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 

31. The following is a statement of reasons for the indication of allowable subject 
matter: 

32. In regards to claims 31 and 32, the art of record does not teach nor does it 
suggest the specific features called for in the claims, particularly having the maxima 
weighted according to the difference between said candidate movmenets and the 
respective stored movements corresponding to the maxima along with the other claimed 
features. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher L Lavin whose telephone number is 703- 
306-4220. The examiner can normally be reached on M - F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Boudreau can be reached on (703) 305-4706. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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